Laparoscopic photodynamic diagnosis of ovarian cancer using 5-aminolevulinic acid in a rat model.
The objective of this study was to determine the efficacy and sensitivity of laparoscopic photodynamic diagnosis to detect 5-aminolevulinic acid (ALA)-induced fluorescent tumors in an animal model. Cancer cells were injected into the peritoneum of rats to induce peritoneal carcinomatosis. After 3-4 weeks, ALA was administered to establish fluorescence in tumor nodules. All intraperitoneal surfaces were inspected using fluorescence and white light laparoscopy. Suspicious lesions were then biopsied in vivo under either fluorescence or white light laparoscopic guidance. Fluorescence intensities of the cancerous lesions compared to normal tissues were determined. A pathologist blinded to our clinical impression analyzed all biopsied specimens. We compared the sensitivity of fluorescence and white light laparoscopic-guided detection of cancerous lesions and determined the clinical utility of fluorescent photodynamic diagnosis in detecting metastatic ovarian cancer. Forty-three biopsies were performed in vivo under laparoscopic fluorescent guidance and 42 biopsies were taken using white light in various regions of the peritoneal surface from nine rats. Ten biopsies were also removed from nonfluorescent regions as nontumor controls. Cancerous lesions showed significantly higher fluorescent intensity compared to noncancerous lesions. Cancerous lesions that were difficult to differentiate from normal surrounding tissue under white light conditions were clearly detected by ALA-induced fluorescence. The average size of these metastatic lesions biopsied under fluorescent light was 1.0 mm (range: 0.3-2.5) compared to 1.5 mm (range: 0.5-2.9) with white light illumination (P < 0.05). Fluorescent laparoscopic detection of micrometastatic ovarian cancer using ALA is significantly more sensitive than white-light laparoscopy in detecting smaller cancerous lesions in an ovarian cancer rat model. Human trials are indicated.